No previous studies have explored the effects of mind body approaches on health-related quality of life (HRQoL) in frail elderly. Cognition and action are an inseparable whole while functioning. Thus, a new intervention-based approach using familiarity-based movements and non-judgmental approach "cognition-action" was proposed and was tested with Tai Chi on HRQoL in frail institutionalized elderly.
Introduction balance, which focuses on cognitive and behavioral strategies to strengthen willingness. After taking the population characteristics into consideration, TC was defined as four sessions of 30 minutes a week over the course of the 24 weeks. Intensity of exercise was considered within the context of participants' physiological capabilities (i.e., frail elderly) and was from light-to-moderate intensity.
The cognition-action (CA) comparison group met for 30 minutes and progressed to 40 minutes, twice a week, for 24 weeks. This program was monitored by an adapted physical activity teacher and consisted predominantly of lower-body muscle exercises, arm and abdominal reinforcement, ankle and wrist exercises, and deep abdominal breathing and relaxation. Each session comprised a warm-up for 10 minutes, followed by stepping exercises, upper-lower multisegmental-body coordination, and stretching exercises with most of the exercises performed seated. The main objective for the patients was to be able to complete long series of exercises without discomfort. The sessions had no particular therapeutic objectives. The method rationale was "to stick" to the patient's time perception of his own progresses, and to help him find his own situational awareness and comfort. During sessions, the instructor issued information relevant to health: changes in body-functioning, balance, falls prevention and lifestyle issues such as flow experience (Csikszentmihalyi, 1997), stress and self-confidence. The instructor used verbal persuasion, incremental objectives and added enactive mastery experience during the completion of exercises to maximize participation and to enhance self-efficacy (Bandura, 2005) . All the information was given to participants independently of their cognitive impairments. Cognition was introduced during practice using collaborative change-talk in relation to the patients' verbal and cognitive impairments. The concepts of importance and confidence were issued during the change process (Dunn & Rollnick, 2003) . Using familiarity of movements, brief motivational communication, encouragements, and by keeping attention task-oriented, the instructor controlled participants' frustration during practice and solicited self-regulative resources in terms of completing the specific tasks the subjects were engaged in (Csikszentmihalyi, 1997; Egan, 2002; Miller & Rollnick, 2002) .
To clarify the cognition-action method, we now describe a possible five-minute interaction with an Alzheimer's patient (gender: female, severe aphasia, severe spasticity of the upper limbs, no hearing or vision impairment, unable to stand on one leg, MMSE score around 10/30) with aberrant motor behavior such as pacing during a session. The interaction starts with a presentation of oneself, what will be done during the interaction and questions about how the patient feels, independently of his abilities to understand and answer. To introduce trust, the expert uses brief motivational interviewing (e.g., complimenting and talking about the patient's progresses since the last session, asking about what he (she) thinks about it).
Physical and verbal guidance may serve as incentives to the patient during the repetition of a familiarity-based movement (e.g., cycling while seated), while the repletion of the exercise serves as a trigger to reduce muscle spasticity and cognitive entropy. During this interaction, the other patients from the group may perform a specific exercise (alone or in dyad). Overall, the CA exercises are of light-to-moderate intensity.
The two intervention groups had two distinct characteristics. First, speed of motion was predominantly slower in the TC group. Second, in terms of cognitive encoding and retrieval of episodic memory, TC performance relied more on image recollection (Brauer, Woollacott, & Shumway-Cook, 2001; Wolf et al., 2003) whereas the CA approach mainly used familiarity-based movements (Dolcos, LaBar, & Cabeza, 2005) .
Measures

Health-Related Quality of Life
HRQOL outcome measures were quality of life using the SF-12 (Ware, Kosinski, & Keller, 1995) . The SF-12 is a general health state self-report questionnaire reflecting how respondents are able to function, how they feel, and what they think their health status is. The SF-12 is very sensitive to changes in health status and disease severity. Physical (PCS) and mental (MCS) health summary scores are determined using scoring algorithms (Ware, Kosinski, & Keller, 1995) . Each subscale is scored from 0 to 100, with higher scores indicating better physical and mental health. Mood was assessed using the self-reported 15-item Geriatric Depression Scale (GDS-SF), the score ranging from 0 to 15 with higher scores indicating more depressive symptoms (Lesher & Berryhill, 1994) , and the Falls Efficacy Scale (FES), which evaluates the confidence that individuals have to complete 10 basic activities of daily living without the fear of falling (Tinetti, Richman, & Powell, 1990) , the score ranging from 10 to 100 with higher scores indicating less efficacy. Cognitive function was evaluated at baseline and after 24 weeks using the MMSE (Folstein, Folstein, & McHugh, 1975) .
Self-efficacy
Exercise self-efficacy represents the confidence that individuals have to perform physical activities, persevere when facing barriers or obstacles and how resilient they are when confronted with difficulties on a certain physical activity. The term "Tai Chi" in the TC exercise self-efficacy scale (Taylor-Piliae & Froelicher, 2004 ) was modified to "adapted physical exercises" to facilitate assessment and participants' understanding of exercise self-efficacy; a global score from 0 to 100 was calculated, with higher scores indicating greater exercise self-efficacy.
withdrew from the study immediately after they were randomly allocated to intervention (TC, 4; L, 4) . Of the 44 remaining participants, 4 people were hospitalized for health-related causes independent from training (n=4 in TC) and 4 others left the facilities (3 in TC; 1 in L) during the 24 weeks. Intervention class compliance was calculated across the 24-week period (96 sessions for TC and 48 for the CA group) for all class-attending participants (n=36; TC, n=15; L, N=21). The average ± standard deviation attendance in the TC group was 63.0±27.0%
(range 10.5-93.0%) and was 64.5±25.0% (range 4.0-98.0%) for the CA group. The average absence due to medical reasons in the TC group was 6.5±6.0% (range 1.0-25.0%) and was 6.0±4.0% (range 0-12.5%) in the CA group. The average absence due to personal or other group activities in the TC group was 3.5±2.0% (range 0-7.0%) and was 4.0±4.0% (range 0-10.0%) in the CA group. Average absence, which included refusal to participate, no reason, bad mood and others, was 27.0±29.0% (range 2.0-84.0%) in the TC group and 25.5±23.0%
(range 2.0-77.0%) in the CA group. No statistical difference was found on any of the above categories.
At the end of the 24-week intervention, only one participant among the TC group was able to reproduce the complete TC form without a model. Table 2 presents participants' neuropsychiatric diagnoses and cognitive status, mood and quality of life at baseline and end of intervention in both groups. No difference was found in physical and mental component scores of the SF-12 or in depression across neuropsychiatric diagnoses. Multivariate Analysis of Variance (MANOVA) showed no effect of MMSE scores on mood or overall quality of life at any time point. At the end of intervention, all sub-groups had improved on mood, SF-12 mental and physical scores independently of their cognitive status. At 24 weeks, the MMSE scores remained stable. Table 3 displays the extent of improvement in the TC and CA groups for MMSE, Timed Up and Go, One Leg Stance, fear of falling, GDS and the SF-12. Repeated measure of variance showed no between-group difference. The Physical and Mental Component Scores of the SF-12 progressed significantly across the 24 weeks. Exercise Self-efficacy was significantly improved in both intervention groups. Significant reductions in Fear of Falling and depression were observed in both groups after 24 weeks of intervention. The physical functioning measures indicated that significant improvements were detected in the One Leg Stance scores and the TUG in both TC and CA groups.
Measures
Discussion
The main finding of this study was that a cognition-action exercise program offers similar health-related quality of life benefits as the TC in a frail institutionalized elderly population.
Moreover, these effects were achieved in a short time, thus increasing the likelihood of clinical applications. Several arguments could explain these results. According to both the movement cognitive encoding and retrieval of episodic memory and the patients' overall deconditioning, a 6-month intervention could promote easier movement reproduction and retrieval (e.g., cognition-action movements), so the potential long-term effects of Tai Chi movement encoding and reproduction could not be assessed in our study. Since repletion of movements could have potential benefits on cognitive entropy (Csikszentmihalyi, 1997), participants recalled that they felt emotionally positive during most of the sessions. Overall, emotional memory may have been enhanced across the 24-week intervention, resulting in mood and mental health improvements. Indeed, the likely residual benefits of such recall have already been demonstrated in young adults (Dolcos, LaBar, & Cabeza, 2005) .
Even if cognition worsened and regardless of the neuropsychiatric diagnoses, quality of life did not decrease in this frail elderly population. Furthermore, HRQoL did not differ according functional scores found herein, revealed the frailty of institutionalized elderly, suggesting that the participants in the Wolf study were less frail than ours. However, our results should be interpreted with caution. This was a pilot study, the population was extremely frail and the sample was relatively small. Moreover, we did not add a control arm, so our results should be interpreted in terms of possible clinical utility according to intra-group improvements in HRQoL.
We used physical activity recommendations (United States. Dept. of Health and Human Services., 2000) such as frequency and duration in the TC group, resulting in 48 hours of training over the 24-week period, whereas the CA group had a minimum of 24 hours of training. In previous studies, the amount of training was 78 hours over 26 weeks (Li et al., 2005 ) and a minimum of 96 hours over 48 weeks in a more physically impaired cohort (Wolf et al., 2003) . Our data may have several clinical significances, considering the acceptable attendance record, the patients' pathologies and characteristics, and how elderly adhere to physical activity (McAuley, Jerome, Elavsky, Marquez, & Ramsey, 2003; Schutzer & Graves, 2004) . The findings indicate that in frail institutionalized elderly, 24 hours of training over 24 weeks can lead to an improvement in HRQoL.
Conclusion
This pilot study shows that a CA program and adapted Tai Chi improved quality of life in frail elderly subjects. Our data suggest that a CA approach and Tai Chi in the secondary prevention of pathological ageing could have clinical relevance in terms of HRQoL benefits over a 6-month period. Future exercise programs should focus on who should be targeted for which type of exercise, instructor supervision, and the efficiency of the manner in which each exercise is provided (frequency, duration, setting, instructor counseling approach and cultural aspects) in terms of HRQoL benefits and the adherence mechanisms underlying these effects. Note: The P columns represent the effect from the repeated measures analysis of variance. The P value in the within-subjects effects table is expressed with the post hoc mean Bonferroni correction. No significant effects from treatment condition or treatment × condition interaction were observed.
